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AMENDMENT 



a 



To the Claims: 

Claim 1. (previously presented) An UV photodetector, comprising: 

* 

a substrate; 

GaN-based semiconductor layer, disposed on the substrate, wherein the GaN-based 
semiconductor layer comprises a first protrusion portion, wherein the GaN-based semiconductor 

layer comprising: 

a nucleation layer, disposed on the substrate; 

an ohmic contact layer, disposed on the nucleation layer, wherein the ohmic 
contact layer comprises a second protrusion portion; 

an active layer, disposed on the second protrusion portion, wherein the first 
protrusion portion is constructed by the second protrusion portion of the ohmic contact 

layer and the active layer; 
a high-resistivity GaN-based interlayer, disposed on the first protrusion portion of the 
GaN-based semiconductor layer, and a material of the GaN-based interlayer comprising 
Al x Tn y Ga,. x . y N, wherein x k 0, y £ 0, 1 £ x + y; 

a first electrode, disposed on the GaN-based interlayer; and 
second electrode disposed on a portion of the GaN-based semiconductor layer except 



a 



for the first protrusion portion. 

Claim 2. (original) The UV photodetector of claim 1, further comprising a first bonding 

pad, wherein the first bonding pad is disposed on the first electrode. 
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Claim 3. (original) The UV photodetector of claim t, further comprising a second 
bonding pad, wherein the second bonding pad is disposed on the second electrode. 

Claim 4. (original) The UV photodetector of claim 1, wherein the substrate is comprised 
of an aluminum oxide (sapphire) substrate, a silicon carbide (SiC) substrate, a zinc oxide (ZnO) 
substrate, a silicon substrate, a gallium phosphide (GaP) substrate, and a gallium arsenide (GaAs) 
substrate. 

Claim 5. (original) The UV photodetector of claim 1, wherein the high-resistivity 
GaN-based interlayer is constructed by doping at least one dopant selected from a group 
consisting of iron (Fe), magnesium (Mg), zinc (Zn), copper (Cu), arsenide (As), phosphorus (P), 
carbon (C) and beryllium (Be) or by a GaN-based semiconductor layer formed by a low 
temperature process (a temperature of growth less than 800°C). 

Claim 6. (cancelled) 

Claim 7. (previously presented) The UV photodetector of claim 1, wherein a material of 
the nucleation layer comprises Al fl ln b Ga,^M semiconductor, wherein a, b £ 0 and 0 <: a + b <S 1. 

Claim 8. (previously presented) The UV photodetector of claim 1, wherein a material of 
the ohmic contact layer comprises N-type AUn-Ga^N semiconductor, wherein c, d :> 0 and 0 £ 
c + dSl. 

Claim 9. (previously presented) The UV photodetector of claim 1, wherein a material of 
the active layer comprises undoped AUihG^N semiconductor, wherein e, f > 0 and 0 * e + f <: 
1. 

Claim 10. (original) The UV photodetector of claim 1, wherein a material of the first 
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electrode and the second electrode comprises Ni/Au. Cr/Au, Cv/Pt/Au, Ti/Al, Ti/Al/Ti/Au, 
Ti/Al/Pt/Au, Ti/Al/Ni/Au, Ti/Al/Ti/Au, Ti/Al/Pd/Au, Ti/Al/Cr/Au, Ti/Al/Co/Au, Cr/Al/Cr/Au, 
Cr/Al/Pt/Au, Cr/Al/Pd/Au, Cr/Al/Ti/Au, Cr/Al/Co/Au, Cr/Al/Ni/Au, Pd/Al/Ti/Au, Pd/Al/Pt/Au, 
Pd/Al/Ni/Au, Pd/Al/Pd/Au, Pd/Al/Cr/Au, Pd/Al/Co/Au, Nd/Al/Pt/Au, Nd/Al/Ti/Au, 
Nd/Al/Ni/Au, Nd/Al/Cr/Au Nd/Al/Co/A, HfiAl/TVAu, Hf/Al/Pt/Au, Hf/Al/Ni/Au, HffAl/Pd/Au, 
Hf/Al/Cr/Au, Hf/Al/Co/Au, Zr/Al/Ti/Au, Zr/Al/Pt/Au, Zr/Al/Ni/Au, Zr/Al/Pd/Au, Zt/AVCr/Au, 
Zr/Al/Co/Au, TiN x /Ti/Au, TiN/Pt/Au, TJK/Ni/Au, TiN^d/Au, TiNx/Cr/Au, TOVCo/Au, 
TiWNx/Ti/Au, TiWNx/Pt/Au, TiWN x /Ni/Au, TiWN x /Pd/Au, TiWN x /Cr/Au, TiWN x /Co/Au, 
NiAl/Pt/Au, NiAl/Cr/Au, NiAl/Ni/Au, MiAl/ Ti/Au, Ti/NiAl/ Pt/Au, Ti/NiAi/ Ti/Au, 
Ti/NiAl/Ni/Au, Ti/NiAl/Cr/Au, N-type conductive indium tin oxide (ITO), cadmium tin oxide 
(CTO), aluminum zinc oxide (ZnO:A», indium zinc oxide (ZnO:In), zinc gallate (ZnGa 2 0 4 ), 
SnO^Sb, Ga 2 0 3 :Sn, AgIn0 2 :Sn, ln 2 0 3 :Zn, P-type conductive CuAl0 2 , LaCuOS, NiO, CuGaO, 
or SrCu 2 0 2 . 

Claim 11. (currently amended) An UVphotodetector, comprising: 
a substrate; 

a GaN-based semiconductor layer, disposed on the substrate, wherein the GaN-based 

semiconductor laver c omprising^ 

a mir.lftatinn laver disposed o r, the substrate: 

an active laver. disposed on the nur -lftalion laver: 
a high-resistivity GaN-based interlayer, disposed on the GaN-based. semiconductor layer, 
and a material of the GaM-based interlayer comprises AUn y Ga,. x . y N, wherein x 2: 0, y £ 0, 1 2: x 
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+ y; * 

a first electrode; and 

a second electrode, wherein the first electrode comprises a plurality of first 
finger-shaped protrusions, the second electrode comprises a plurality of second finger-shaped 
protrusions, and the first finger-shaped protrusions and the second finger-shaped protrusions are 

mutually interlaced. 

Claim 12. (cancelled) 
Claim 13. (cancelled) 

Claim 14. (previously presented) The UV photodetector of claim 11, further comprises a 
first bonding pad, wherein the first bonding pad is disposed on the first electrode. 

Claim 15. (previously presented) The UV photodetector of claim 11, further comprises a 
second bonding pad, wherein the second bonding pad is disposed on the second electrode. 

Claim 16. (original) The UV photodetector of claim 11, wherein the substrate is 
comprised an aluminum oxide (sapphire) substrate, a silicon carbide (SiC) substrate, a zinc oxide 
(ZnO) substrate, a silicon substrate, a gallium phosphide (GaP) substrate, and a gallium arsenide 
(GaAs) substrate. 

Claim 17. (original) The UV photodetector of claim 11, wherein the high-resistivity 
GaN-based interlayer is constructed by doping at least one dopant selected from a group 
consisting of iron (Fe), magnesium (Mg). zinc (Zn), copper (Cu), arsenide (As), phosphorus (P), 
carbon (C) and beryllium (Be) or by a GaN-based semiconductor layer formed by a low 
temperature process (a temperature of growth less than 800°C). 
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Claim 18. (cancelled) 

Claim 19. (currently amended) The UV photodetector of claim 11+*, wherein a material 
of the nucleation layer comprises AUn b Gai-**N semiconductor, wherein a,b2>0and0<;a + b<; 
1. 

Claim 20. (currently amended) The UV photodetector of claim 114*. wherein a material 
of the active layer comprises undoped AlJmGa^rN semiconductor, wherein e, f 2: 0 and 0 < e + 

til. 

Claim 21. (original) The UV photodetector of claim 11, wherein a material of the 
patterned electrode layer comprises Ni/Au, Cr/Au, Cr/Pt/Au, TS/Al, Ti/Al/Ti/Au, Ti/Al/Pt/Au, 
Ti/Al/Ni/Au, Ti/AIAI/Au, Ti/Al/Pd/Au, Ti/Al/Cr/Au, Ti/Al/Co/Au, Cr/Al/Cr/Au, Cr/Al/Pt/Au, 
Cr/Al/Pd/Au, Cr/Al/Ti/Au, Cr/Al/Co/Au, Cr/Al/Ni/Au, Pd/Al/Ti/Au, Pd/Al/Pt/Au, Pd/Al/Ni/Au, 
Pd/Al/Pd/Au, Pd/Al/Cr/Au, Pd/Al/Co/Au, Nd/Al/Pt/Au, Nd/Al/Ti/Au, Nd/AI/Ni/Au, 
Nd/Al/Cr/Au Nd/Al/Co/A, HfiAl/Tl/Au, HffAl/Pt/Au, Hf/Al/Ni/Au, HF/Al/PdVAu, Hf/Al/Cr/Au, 
HfiAl/Co/Au, Zr/Al/IVAu, Zr/Al/Pt/Au, Zr/Al/Ni/Au, Zr/Al/Pd/Au, Zr/Al/Cr/Au, Zr/Al/Co/Au, 
riN x /Ti/Au, TiNj/Pt/Au, TOW/Au, TiN x /Pd/Au, TuN./Cr/Au, TiN^/Co/Au, TiWK,/Ti/Au, 
T.WN./Pt/Au, TiWN x /Ni/Au, TiWN^d/Au, TiWN„/Cr/Au, TiWN x /Co/Au, NiAl/Pt/Au, 
NiAl/Cr/Au, NiAl/Ni/Au, NiAl/ Ti/Au, Ti/NiAl/ Pt/Au, Ti/NiAl/ Ti/Au, Ti/NiAI/Ni/Au, 
T,/NiAl/Cr/Au, N-type conductive indium tin oxide (ITO), cadmium tin oxide (CTO), aluminum 
zinc oxide (ZnOAl), indium zinc oxide (ZnC-.In), zinc gallate (ZnGa 2 0 4 ), Sn0 2 :Sb, Ga 2 O a :Sn, 
AgIn0 2 :Sn, In 2 0 3 :Zn, P-type conductive CuAlO* LaCuOS, NiO, CuGaQ 2 or SrCu 2 Q 2 . 



PAGE 719 * RCVD AT 7/26/2006 4:20:55 AM [Eastern OayOght Time] « SVR:USPTMFXRF-5i4 • DNIS:2738300 * CSfl): 1 DURATION (mnws):02-44 



